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ABSTRACT

The methanolic extract of Spatoglossum asperum esthomadical scavenging activity against DPPH, ABTS,
superoxide and nitric oxide radicals. Although tkhencentrations of methanolic extract of S.asperdion.
antioxidant activity were much higher than thatstdndard drugs when tested in various assays, tmaiximal
effects were approximately the same. For antioxidanivities, the methanolic extracts showed arréase with
increasing concentration (between 100 and 900 pgifmdicating the dose dependency of these algabextThe
significant free radical scavenging activity of Sgglossum asperum indicated that it could be amtaesource of
natural antioxidant lead molecules.
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INTRODUCTION

In recent years there is an upsurge in the aréa®deto newer developments in prevention of diseapecially the
role of free radicals and antioxidants. So it W& pertinent to examine the possible role of ‘fradicals’ in disease
and ‘antioxidants’ in its preventioReactive oxygen species (ROS) (e.g., superoxidend@,), hydroxyl radicals

(OHe), hydrogen peroxide @.), and singlet oxygen'Q,)) are formed as a result of nornmétabolic activity and
exogenous source$idlliwell and Gutteridge 1986). Inpathological conditions, the antioxidant mechanisares

often inadequate, as excessive quantities of R@Seagenerated. The ROS formed may cause cellotiisab

cellular damage by peroxidation of membrane lipaisnaturing cellular proteins, breaking DNA stramasl by

disrupting cellular functionsHalliwell and Gutteridge, 1997). Over the last decade, considerable expatahe
evidence has confirmed the importance for healtolpwing a diet rich in antioxidants, which camopect the

organism against the damage caused by these maditaine algae have received special attention asuecs of

natural antioxidants (Matsukaved al, 1997). Seaweeds are known sources of pharmacaland food additives
with potential health effects like antioxidativedaanticarcinogenic (Linet al, 2002; Athukuraket al., 2003).

EXPERIMENTAL SECTION
2.1 Collection of algal material
The marine brown alg8patoglossum asperuwas collected from the Mandapam, South East cdaBamilnadu.

The sample was identified by Emeritus Professor,RDrThevanathan, Professor in Botany, at CAS, &hsity of
Madras, Chennai.
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2.2 Algal extracts preparation

The freshly collected samples were soaked and tighitg cleaned in sea water to remove the sand @bhdantents
and shade dried. Dried seaweeds were powderedoakddsin methanol (1:3, w/v) overnight and filteteccollect
the methanol fraction. The residue was extractedrtvere times and the filtrates were combined amteotrated
to obtain the crude extract. All the fractions weomcentrated by evaporating under vacuum in ay@zaporator
and the dried extract was used for exploring iteptal activity.

2.3 Free radical scavenging activity

2.3.1 DPPH radical scavenging activity

DPPH radical scavenging activity was measured bysfiectrophotometric method (Sreejayan and R296). In
this method methanolic extract of brown a§jaasperunwas prepared in various concentrations from 1090@
pg/ml, each one of the above concentration was cadided.05 ml of DPPH (200 uM). An equal amount of
methanol was added to the control. After 20 mthg, absorbance was read at 517 nm and the pereenfag
inhibition was calculated by using the formula Rraket al.,(2000). The experiment was performed in triplicates

Cdntrol-test)
Percentage of Inhibition = ---------—-- — X 100
Control

2.3.2 1ABTS radical cation decolorisation assay

In this improved version of ABTSa free radical is generated by persulfate oxidatf 2, 2-azinobis (3-
ethylbenzoline-6-sulfonic acid) - (ABT$. ABTS radical cation was produced by reacting AB3olution (7 mM)
with 2.45 mM Ammonium PerSulphate and the mixtueeswallowed to stand in the dark at room temperdtre
12-16 hrs before use. For the study, differentceotrations (100 to 900 pg/ml) of methanolic ext{@cs ml) were
added to 0.3 ml of ABTS solution and the final vokiwas made up with ethanol to make 1ml. The absodwas
read at 745 nm and the percentage inhibition wizsilkeded.

2.3.3 Scavenging of superoxide radical

Scavenging okuperoxide radical was studied using the metholdoetted by Winterbouret al, (1975). Assay
tubes contained 0.2 ml of the extract (correspandim 20 mg extract) with 0.2 ml EDTA, 0.1 ml Nittdue
tetrazolium, 0.05 ml riboflavin and 2.64 ml phosghbuffer. The control tubes were set up with DM@dmethyl
sulfoxide) solution instead of the algal extrad@ise initial optical densities of the solutions weeeorded at 560 nm
and the tubes were illuminated uniformly with ttheofescent lamp for 30 mins.s& was measured again and the
difference in O.D was taken as the quantum of sagi@ée production. The percentage of inhibitiontbg algal
sample was calculated by comparing with O.D ofciwetrol tubes.

2.3.4 Scavenging of nitric oxide radical

Nitric oxide generated from sodium nitroprussideswaeasured by the Griess reaction (Sreejayan aod1R86).
Sodium nitroprusside (5 mM) in standard phosphatéb solution was incubated with different concation (100

to 900 pg/ml) of the methanol extract ®f asperunwas dissolved in phosphate buffer (0.025 M, pH @dd the
solutions were incubated at°25for 5 hrs. After 5 hrs, 0.5 ml of the incubatdution was removed and diluted
with 0.5 ml of Griess’ reagent (1% Sulphanilamid2% orthophosphoric acid and 0.1% naphthalene
diaminedihydrochloride). The absorbance of the wlugpheres formed during the diazotization of mitnitith
sulphanilamide and its subsequent coupling withhttzgdene diamine was read at 546 nm.

RESULTS AND DISCUSSION

In the present study, the free radical scavengitigity of methanolic extracts d.asperunmas been carried out by
means of hydro soluble radicals (DPPH, ABTS, suxideand nitric oxide radical).

An antioxidant is a compound which counteractsetfiect of oxidized and controls the build of freelicals. Due to
the presence of different antioxidant componentthécrude extracts of biological tissue sampliess relatively
difficult to measure each antioxidant componentasaely. Therefore, several assay methods have dmarioped
and applied in recent years to screen and evathat#otal antioxidant activity of such samples [Piakaret al,
2006; Wangensteest al., 2004). These methods target at different meshasiof the oxidant defense system such
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as, scavenging active oxygen species and hydraxijtals, reduction of lipid peroxyl radicals, inhitn of lipid
peroxidation, or chelation of metal ions.

Table. 1. Effect of methanolic extract ofSpatoglossum asperum on different antioxidant models ( Free radical scavenging activity

(inhibition %))
SN Concentration DPPH ABTS Superoxide Nitric oxide
) (pg/ml) radical radical radical radical
1 100 74.67 £0.0] 58.93+0.02 56.54+0/03 682503
2 30C 76.15+0.0 | 78.84+0.0 | 60.75+0.0 73.15+ 0.0
3 50C 78.66 £+ 0.0 | 89.96 + 0.0: | 66.67 £ 0.0 75.75+£ 0.0
4 700 80.34+0.03 92.95+0.02 70.14 +0/03 76.801
5 900 82.61+0.032 96.15+0.02 74.65+0/02 8@.202
P - Value 0.000 0.000 0.000 0.000
F - Value 4.742444 1.109666 1.94555% 7.641444
Mean +SD

Table.2 1Csovalues of experimental alges. asperum and standard on free radical scavenging system. i@e radical scavenging assay &
value (pug/ml))

S.No | Experimental algae and Standard| DP.PH AB.T S Supe_roxme Nitric .Ox'de
radical | radical radical radical
1 Spatoglossum asperum 67 85 89 74
2 BHT 33 32.5 32 77.49
3 L-ascorbic acid 73 45.1 68.51 108.52

DPPH free radical scavenging activity

DPPH is stable free radicals that accept hydrogdretome a stable diamagnetic molecule. Hence OFRBsually
used as a substrate to evaluate the antioxidawmttpgElimastaset al, 2006). The results showed ttsaasperunat
a concentration of 900 pg/ml had the higher DPP&Veieging activity (82.61 + 0.02%), but lesser tBail (88.48
+ 0.18%) and L-ascorbic acid (92.46 + 0.02%) (€atll). The IG value observed foS. asperumo be
67 pg/ml, it was also found that thegQralue of the algal extracts was higher than tffidtoth BHT 33ug/ml and
L-ascorbic acid 73ig/ml (Table.2)The result is indicative of the hydrogen donatibgity of and S.asperumsince
the effects of antioxidants on DPPH radical scairengs thought to be due to their hydrogen donatatgity
(Conforti et al, 2006). The results of the present study arénim With Wanget al.,(2009) and Yaret al., (1999),
who also found that brown algae contained higheouats of polyphenols and DPPH radical scavengitiyigc
than red and green algae. However, Chargtiail., (2008) reported low levels of DPPH radical scaveggictivity
in brown seaweeds, in the range of 17.79 to 23.46&® extract concentration of 1000 pg/ml.

ABTS radical scavenging activity

In the present studg.asperunshowed maximum % of inhibition (96.15 + 0.02%)980 Lg/ml concentration and
these are slightly lower than that of the standBHIT (97.83 + 0.18%) and L-ascorbic acid (97.32 12056),
(Tables.1). The I values of ABTS radical scavenging activity of methanolic extrastexperimental alga was 85
pag/ml and its IG values were higher than that of BHT (321§/ml) and L-ascorbic acid (45dg/ml) (Table.2).
The results of the present study indicate thatettteact of brown seaweed exhibited higher ABTS caldactivity.
The results indicated that methanolic extract haigificant effect on scavenging of ABTS radicatewever, the
limitations of ABTS assay, such as the capabilittasample to react with ABTS radical rather thannhibit the
oxidative process and the slow reaction of manynplies (Roginsky and Lissi, 2005) necessitate cdihbjea
evaluation of antioxidant activity using other assas well.

Superoxide anion scavenging activity

Superoxide scavenging activity @&. asperum exhibited a maximum of 74.65 + 0.02% inhibition tie
concentration of 900 pug/ml, which is equal with gtandard BHT (74.23 + 0.06%) and lower than L-asicoacid
(78.58 £ 0.32%), (Tables.1). ThesfGralues of BHT and ascorbic acid were shown in &sdl The G, value of
methanolic extracts db.asperunmwas 89 pg/ml and it was higher than that of steshdHT (32 ug/ml) and L-
ascorbic acid (68.53Jug/ml). The methanolic extracts @rateloupia lanceolata Ahnfeltiopsis flabelliformis
Martensia denticulata Bonnemaisonia hamiferaCarpopeltis affinisand Prionitis cornea a found to have
relatively higher superoxide anion scavenging &atiw (over 83%) The results of the present investigation are in
agreement with those of Le Tutour (1990) who inigegéed the antioxidant activities of different sesds in their
studies and reportedaminaria digitataandHimanthalia elongataxhibited the most valuable antioxidant activities
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compared with those of vitamin-E and Butylhydroxgpldene (BHT). Kudaet al, (2005) reported a good
superoxide anion scavenging activity in edible broseaweedNemacystus decipien®ur study also exhibited
strong superoxide anion inhibitory effect, in thesthanolic extract ofS. asperumand it can be used as an
application in natural antioxidant source.

Nitric oxide free radical scavenging activity

The results showed th&asperunhad scavenging activity of 80.29 + 0.02% and tkikie is comparably lower
than that of the standard BHT (85.60 + 0.40%) arakstorbic acid (90.51 + 0.39%), (Tables.1). Theg Malues of
the nitric oxide radical assay were compared tosthedard antioxidants BHT (77.4@/ml) and L-ascorbic acid
(108.52ug/ml). The IG, values of methanolic extracts of brown algasperunwas 74ug/ml. It was also found
that the IG value of the algal extracts was lower than that-akcorbic acid and BHT (Table.2jhe suppression
of nitric oxide release may be partially attributeddirect scavenging by the extractsSofasperumwhich decrease
the amount of nitrite generated from the decomsibf sodium nitroprussidein vitro (Seneviratheneet al,
2006). Scavengers of nitric oxide compete with @tyd¢eading to reduced production of nitric oxidegéhet al,
1982). The results of the present study are simdavionsuanget al., (2009) who reported that brown seaweed
Sargassunsp, showed significantly higher phenolic conterd antioxidant activities than red and green seaseed
Recently, the seaweed extracts and fractions haga bonsidered to be a rich source of antioxidantsdifferent
types of antioxidants have been isolated from varigpecies of seaweeds (Fujimoto and Kaneda, Tdyanaet

al., 1992; Nagai and Yukimoto, 2003; Huang and Watf§4; Wanget al, 2009; Huet al, 2010). The potential
antioxidant compounds were identified as some pigmefucoxanthin, astaxanthin, carotenoid e.g.) and
polyphenols (phenolic acid, flavonoid, tannins }.@hich are widely distributed in seaweeds and lar@wn to
exhibit higher antioxidative activities, which halveen reported through various methods of reacttygen species
scavenging activity and the inhibition of lipid pe&fdation (Yanet al, 1999; Athukoralat al, 2003a; Athukoralat

al., 2003b).

Seaweeds are known to contain reactive antioxiceicules, such as ascorbate and glutathione (@&E fresh,

as well as secondary metabolites, including caoitin@-and p-carotene, fucoxanthin, astaxanthin), mycosporine-
like amino acids (mycosporine-glycine) and cateshje.g., catechin, epigallocatechin, epigallocatgclyallate,
phlorotannins (e.g., phloroglucinol), eckol anddplerols ¢-, x-, 5-tocopherols) (Yuan et al., 2005). Brown-algal
polyphenols phlorotannins worked as antioxidantgjbacterial and anti-algal compounds (Kuefal, 2007;
Shibataet al, 2006). Based on the above facts, the marine ralgaSpatoglossum asperuwas studied for its
potential antioxidant property.

CONCLUSION

The results of the present work indicated thatrttethanolic extract 06. asperunwas a fairly active scavenging
assay system. The present findings seem promisinfadilitate further experiments on the identifioat and
characterization specific of compounds which arspoasible for the relatively high antioxidant aittes.
Importantly, this research may contribute to aoradi basis for the application of marine algal aetrin possible
therapy of diseases associated with oxidative steesl further supported that the antioxidant-riglraets or
fractions may be used as a dietary supplement, @inghgood health.
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